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Abstract

This study was carried out to investigate the effects of supercritical carbon dioxide (SC-CO,) extracts from sweet potatoes (SP)
and watermelon (WM) on the oxidative stability of perilla seed oils (POs) over the existing ones. A comparison was done between
the oxidative stability of perilla oil (PO) after the addition of 0.1% of SP, and WM extracts and PO without extract. The oxidative
stability was measured based on the viscosity, acid value (AV), peroxide value (POV), antioxidant (DPPH) activity, p-anisidine value
(p-AV), and fatty acid composition. The viscosities ranges were: PO without extract, from 53.99+0.99 to 74.38+1.61 cps, PO with
SP extract, from 53.99+0.10 to 58.73£0.8 cps, and PO with WM extract, from 53.98+0.10 to 56.00+0.70 cps. While the PO containing
the SC-CO, extracts had significantly lower AV, POV, and p-AV, their antioxidant activity was approximately 10 times higher than
that of the PO without extract. There were no significant differences in fatty acid composition between SC-CO, extracts added groups
and PO without extract (p<0.05). The findings of this study confirmed that the SC-CO, extracts from sweet potatoes and watermelon
enhanced the oxidative stability of perilla seed oils, and are potential natural antioxidants for use in the food industry.
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AEI O H(Ahn 5 1991), AoflA A b= B

SEM(Perilla frutescens var. japonica Haray= 2F 31~44%2] A HrALO 2 Z9F A|(Cognault 5 2000), AAAEE odk(de
AAS Bt glol fAFAE 9el 08T 9O, Lorgeril 5 2001), HBT HT(Blondeau 5 2009) % s

712 QHEslo] AL S7120ls n3 AR el & P(Pak S 2021) 0] Fiso] AA AUt EH 5715
60% ol FS-Elo] QUTkR M IBITHPark 5 2021). B3], 2 AR ] oj2] ATAL FANIE AHE, wrdaw
ool AAMENIAHEPA), & AAAMAHDHAKS Bsalid &, Zajos, Za)3Als 52 goal Qlons s,
SR ¥, N7, Dok 59) 74 HEolet o] WM JIsHoz 94t 92 T % UrkNagasu 5 1995).
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A Atreke] A Al HAYSR] A4S AR
Z(free radical) A&HF3o g F7F FFEZQ] FASHE
(hydroperoxide)& @/ 5t=Hl, o] 7oA AFSHYA] A (anti-
oxidant)= AR AR A=A 4rekhy St A E &
RS HISAIA e 8L AT &+ A
(Choe & Min 2006). 42| HE/Z AGFAI7]7] et ¢
O Z butylated hydroxyanisole(BHA), butylated hydroxytoluene
(BHT), tert-butylhydroquinine(TBHQ) 5 ¥/d FAFSHA| A0l
AutAo]ql ot T 49 =402 Qg HekE
4 o] 257 YlckKoleva 5 2002), olo] w2} ]2}
S AA o Fofistar AP A] aRte L%t HAE F
AL A A et Aol F7tet 3 AT AHAAE S
L[5t Aol A HA LvAES] 55 TEA|7]7]
sl A H7HE9] AR&o] A o]tk(Lorenzo 5 2018).

G 31tK(Ipomoea batatas L.y= P ZETo] &5h= of 2{5f
Aol E & F Q5 AFAE £9] ol E (Park 5 2011; Yoon
S 2017) A8 ofdEt =T &R, Ao, ©HE, 77
2, HEl 59 JIwRT 50 A= AdEAo
(anthocyanin), H|E}7F2 ¥l (Scarotene)dt 22 M4 R} &
gHolE, EdHE 39E & TR Sle AR &
24 glom, 55|, W72 el F Y (Murakoshi 5 1992),
DNA A|Z1}d] A (Hiramoto 5 1999), YA (Lee 5
2006) & 1 FL 715790l FRI=H A (Baysal 5 2000)
AlE 2 177154F9 A& (Kwon SM 2010)% ©]-&-F 3L
Attt o= HEIEH ] S =9 S IAuRAIS
], Fgu], Au)7h tigg A oA it

SHN(Citrullus lantus L) BHs B19ke] WA g4 4]
E2A4 R7ZQI o5d RI=E FEIFo] =i Aol A
7t & He 2237 #hgo] ghtE o] glo] 12 3]E
T3 F0HLee BH 1993). =8 A77| 544 2= AEEH
(citruline)™} 2}o] F M (lycopene) AJEo] thF THJ-E]o] Qlo]
G4} 2R, A, g, W], 1S, A4S 5ol ayt
7F = Al ® FHA SUtHKim 5 2013). £3], o] FH-2
AollA =7 Hrh= EntE, AL, 8F 55 85
o] HF=™M(Cho 5 2010), ol:= FAEARE FHADS,
e, oF 5% 22 A AR AEFARRY A
A& Wofot=t A-&-trtal LA ATHWolff -5 1991; Oh
= 2020).

2 AFoA = I, 7IsH R %t EME A

= 1

AT B4 B AAXGHPABR L B 712
AT A2E AFLA A

AL gl e 2QAe IRl 2EE0] E7159Y AR Xl 9% 357

-

VTR
1. AR
£ A30] A8 E S7HE o BEoR $8%5976Y
oA 43HeE AL AG Ol 40T o]te] LERACNA
2hgsto] 2ol 3553 AN X F 4Co] Bt
sto] A2 AH§3ATHLee 5 2020a).

37w} 5 48R NHPH(Nonghyup Co., Lid., Seoul,
Korea)ol 4| FJ3keich. S 7ok 73] B35S 793}
of AHE3lglom B2 Bo) AHslL 0B AL AAT o
2 5AA27} BOISHEE 05 cm TR WU F 547

Al FZ+= E27](FM-909W, Hanil, Co., Sejong, Korea)=
P& EUFHE AXsto] ARE AMESIITH Al
Aolitsteta & A EFEA No. 30HEZ7]: 06
mm)y& F25EL No. S0(A=Z7]: 0.3 mm)o| = A
215to] -80'Co ARSIEA 228 AR A8 THLes
= 2020b).

a1l
AE AAT T 333 em2 AE3t & FAAXRSIAH. A=
1=}

B B opid

1o o

2. =2HA O|AtstErA FEE HIX

AAA A= ES F5517] flsto] A o4kt
A(SC-CO,) 7R (SCE-05, ILSHIN AUTOCLAVE Co., Ltd.,
Daejeon, Korea)S ARE5ITh oJAlsletA= £ 99.99%=
ARSI 2= FEF, £EE, 7IIH I, olikele
& ARYAR =] Utk WA, 529 F4E 41
FEAAX AR 500 g& FAstAnt. oliksletaE ARH
(CO; gas container)Z5-E] check valveE AA 1 TAE
IL(HP pump)of] 2Jsfl 7FY= et o|dff o]Atstekar = F-9
353 A= A fiste] YZE(colloen)S A A5
o|itatet4 0] 7|35 WAISHITE 719k ol4teletAas g
Z47|BPR)O] 9Jsto] FEo] XHEUT A A (pressure
guage)ol| oJsf ¥o] SAEHUCOH FEFE o|FHIUT
FEXY WEAZ 2 o)1, L= HHY EXE7]0f 9
sto] 2AE Yo HRLLEA(TC)Ol 2fste] S =AU
7t A g9l 220 et FE2XE 59 FE== &gt
ZA olASlEtAE micro-metering valveS B39 EEF
(separator 1, 2)ollA] 74| o]itsterA4o} FEEE HIEH3L
ok ZF AlRo] &322 o ok ATk A A%
42 2% 407, 40 MPaol| 4] 2A|17F F=&511 37 (Okuno &
2002), EFEAARELL 70T, 20.7 MPa, 347 32319
CH(Katherine -5 2008). Zt &5 -80TCo|A Y& WS
HA Ado] ARE-SHRIH
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3. A|IZRQ| FH| ¥ J1h4tst

Zkzyol A a1 tap 9l k] Z QAo ARS A &
S 0.1% F71e 7188 50 mL A 590 4AZF Y A
2E(JS RESEARCH, JSOF-150, Gongju, Korea)o]|A] 24A]7k
Bt 65TCoA 7HEASE FESHITE A& 0, 3, 6, 12,
24A|17F A 0 2 A FH okl 3087t AF=2] ZFHAIAlelH ¢t
ofjA Wy & FAZ HASHTH(Lee 5 2020a; Lee 5 2020b).

=
=

I

4. B

7} N 59] 7tgdAtste] W Hwo] Waks AWE] 9t
o] A& 30 mLE FHO| 231, 25 Cof|A] Brookfield viscometer
(DV 1+, Brookfield engineering labs, MA, USA)E AM&-5}%
O SC4-34 spindle ©]-85}9 1 spindle speed= 10 rpm,
spindle increment®= 10 rppmO. 2 A7s}to] APHAEE =435}

At

A 2 ApEET}
DT Y S 2 AN AT RO S715)
ARSI A A E IFE RARET 5t AOCSH
(199001 oJ3] 4} 0 SIS S

A71= A& 5 gof| ehthanol : etherE 1:1(v/v) &35t 8
30 mLE Yo] 83A1Z1 & A|A|2FO 2 1% phenolpthalein
(100 pL)YE 7}skd 0.1 N potassium hydroxide(KOH)/ethanol &
oo Halsict. A Ao g Mo] 20-3027F 45 o)
£ S4H0& HAsto] 4H|E 0.1 N KOH Fo2HE 47}
2 Austsich

TASHE7H= A& 1 go] acetic acid:chloroforme 3:2(v/v)
L4 25 mLE ¥o] &3)A]Z] & potassium iodide(KI) &4 1
mLE o] 137F AAZ] Tk, 1% A §UG AA%F0
2 1 mLE 7}$F 3 0.01 N sodium thiosulfate(Na;$,0;) &-H-&
o|-&5ta] Hh-gHo] FHo] H W& FYHo T IHiteHET}

g =49t

oot O

Acid value(mg KOH/g)=(V, — V()x5.611xF/S

Vii & A9 0.1 N KOH 89} 27 4-H|ZH(mL)
Vi BAE 0.1 N KOH 9] 27 4] (L)
F: 0.1 N KOH £99] 97}

S: A2 AHF ()

Peroxide value(meq/kg)=(V3 — V2)xFx0.01/S

Vi B AE9] 0.1 N Na$,05 SH2] &7 A H|TH(mL)
Vo ZAIHY] 0.1 N NayS,0; 809 A7 AH|H(mL)
F: 0.1 N Na,S,0; 8H2] o7}

s: A=A 3 @)

6. DPPH(2,2-diphenyl-1-picrylhydrazyl) 80| 2|st 2tC|Z2
=

Lee 5(2007) ®rHof wef A& 50 mgS 0.10 mM DPPH
(95% isooctane) 5 mLoj| 7}sto] QFAo A 3027t A A1
3, UV/VIS-spectrophotometer(UV-1800, Shimadzu Corporation,
Kyoto, Japan)Z 517 nmo|A] G EE =745} t}. DPPH A
2 7 Alm 7Y SFEE o856t HEs
Uepoic.

7. 2O A|EIAT Hp-anisidine value)

mEfotyAldA7H= AOCSHol| Q]3] &5 thAOCS
1990). A& 100 mgS 25 mL9) isooctaneo]| -8-5}11 UV/VIS-
spectrophotometer® 350 nmof| 4] S0 =5 S5} o] &
o 2.5 mLof| 0.25%(wlv) p-anisidine 9] 0.5 mL=S 3o}
1587 98417 F, B YN BRES ZY5hn b

Ao] olaf matoh) A RAIE Ateleict.
p-anisine value=25x(1.24s - Ab)/W

As: oA AJoFF} WEgSE F9] A7 {49 FPE
Ab: oFJ A Aok} BRG] MO Alg |9 FF:
W AR A ()

8. K|t =4

QAAEY YA BHL 95 Gu SQ01999] FHE A
8319t} A& 50 mgoll 0.5 M KOH/MeOH 9 mLE &3}5}0]
90C FLFZ A 1587t FE3 AWHARS methylation A]7]
7] €]5}o] methanolo]] %<1 boron trifluoride(BF;)E 1 mL &7}
sfol - Lol 287 WS AIZC W2 7, wkgelo] s}
NaCl €9 25 mLe} WEEFEZQ S5acholestane(Sigma-
Aldrich, St. Louis, MO, US)& $F5-5}317 Q)&= hexane 2 mLE
A7ttty WAEE] &, E2St 500 uL bis(trimethylsilyl)
trifluoroacetamide(BSTFA)S 715t & 70 Col|A 20827t HH-&-
A7 ARG A AL REAL AR DBS capillary
column(30 mx0.25 mm, 0.52 um, Agilent J&W, Santa Clara,
CA, USA)o| A= GC(GC-2010 plus, Shimadzu, Tokyo,
Japan)E ©]-g&dto] B39t} o] 502 AEIIAE AR
ol o™ H<4L2 1 mL/min®]t}. Injection 2F+= 200CE A
J5k3ltt. Oven 2&k+= 70 CollA] 287F FA 7 & 320C7HA|
10C/min®] £E2 28 F 32004 587 §-x]519c} GC
ZEE Sl =0 U AARES AR} o] 23} HE(70
ev)Q] AZFEA7](GC/MS-TQ 8030, Shiadzu, Tokyo, Japan)=
AEH IS AFEA7]9] ion source ¥ interface 2F+= Z}
7 230C2}F 280 CE A5 oW, MS ABE L2 m/z 450
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Al 8007FA) 9] AA] A0 HEOA 0.3 s scan event A7k}
3333 ws9] A7 S5 mUHY H

9. SHAzZ

7+ AP AT 38 vrEAY 0] HF+EFEAE JeR)
A, BAAE]= Windows& SAS 9.4 version(SAS Institute
Inc, Cary, NC, USAYES 0]-83}0] p<0.05 S:30f|A] EAMLA]
(analysis of variance)& At £, Duncan®] o2 2| 47

H(Duncan’s multiple range test) .= 321442 HSsIA

Aok L U 2YAC|BtRAFEE W 57
E

= 51 243 23 Fig 19} 2k A%
LIRS e Helo] glom QuiHom A8
%9 FEE APt QWSS Sk, HEY F7Hs o]
ZAY] B, cis- B9 trans-F 029 0|42k, T3 ¥
QRTHE 120l ] FA% HAFY S 25 FTAY

P4 Sof 7|Qsitty ¥ 15} tH(Perkins EG 1967).

I R1Y] 7] AEZHE 53.99 cps® UrERFoH 71gAks}
off ol Hxgko] 74.38 cps= A3 F7IoH= A CE YEh
Wk BHo) A T A ap 9 pEk 2 QA o] AbskekAa
FEE 7Y AS iRl s Jxgho] fojHeow
A== Ao YEhth ATt ZAAol4tsle A4S
EE A7t £7189 49 Hxgho] 53.99~56.00 cps= LEFE
o, u QAR ASFEE W7t 7159 Hd
2 53.99~58.73 cpsE YEFIT} Arya 5(1969)2 Al8-9-5 11

80
—— Control a
5 - 0.1% SC-SP
1 -w- 0.1% sc-wnM
/z-g_-
k) 70 A
2=
& 65 -
(5]
7
=

Thermal oxidation time (hr)

Fig. 1. Viscosity of perilla seed oil added with SC-CO,
extracts of sweet potato (SP) and watermelon (WM) stored
at 65C for 24hr.
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L Jhgaigto] Akl wet o FA, 4EA 59 1ETA
£ 3ATHIL Hisklon olet SHAES Al §
2 gk ol fA19 A=F7L 71257 B AT
7} 59 ol "Hotal A sttt Lee 5(1994)
tEAS}of| W it HARO] E2okehd] E4H
FHBA ZAPNA 7FAIZE0] ZTRto] whet & fA]
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2. A}

G uE g Sk 2QA oA AZEE HIt £
59 A% 5 Arpasks S43 Ak Fig 29 2 g2
T-2] A% 27] 044 mg KOH/gC 2 et o m 24417k 71
4ksto] oJsf 3.00 mg KOH/go & 71 F25HA S715 3t
dho] g al 9 ek Q1A olAsk A &8 HUL
TFollM= A7Ee] 717t w9 AdA o R A= AoR
HEHATHp<0.05). 7] A7H= 71 B5F 0.44mg KOH/g2.
2 UEtow 2447k 7FEARSH & S mAta) 2 QA oA
sleta 228 F7FEE 0.77 mg KOH/g, 428 2 AojAlsh
SAFEE H7FE 090 mg KOH/gO 2 YeRgth g2
of vlsf FAtut ZAA At ASEE 7ol Qo A
7F7} 3.94) A=l o Sk A ojAStRASEE 7T
of ofaf 4717t 338 A== AoE Yehgth Ak

L

—— Control
B 0.1% SC-SP
1 -~ 01%SC-WM

Adad value (mg KOIH/g)

Thermal oxidation time (hr)

Fig. 2. Acid value of perilla seed oil added with SC-CO,
extracts of sweet potato (SP) and watermelon (WM) stored
at 65C for 24hr.
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glyceride©] ester 23S A Ake] B E Yeffl= Ao
2 2ol A7} A E 5kt B0 BolE o R AHEAlst
5 2214 Aksprt dojdo g §X|9] AL s 245 V&
o= A QrH(Yoon 5 1988). Velasco 5(2002) A7}S
SO ZHN {9 Ao E= 7FEES o oJ5f 48R/
Frlo] 2891 I, AHsArske] &7, WA Ast 5
Bl FAAE 4oyl FeA4te] = S

%4 7VsslA stcta Bastglct

i

Ol

wu 1o {o

A a9 pEk ZQA oA AR EE T £
59 A% & tiE=ET Wik £79% 23 Fig 3% 2
ot 2 E A 759 27| HABFETTE 3.53 meg/kgl 2 S5}
RIL 2447t 7kGAESO] Ofsf 2= 69 meq/kg Q2 HA
S7kotdet. Bho] S tnl ZQQAolikee s S5
A7) AR 7= 22 megkg, S8 2 YA o] Aksler
FEE 7MY AR 25 megkgCE TR
H|5 JA| == A& UEhgtth t2to] v|s) A tnf
ZAA o)A A 2525 7 304, S Z2AA 04
sterAd 225 A7 2.8 FISHETE dAEE RS
gl &= AUk B =7 A4 9 AFRAEE A
20 FAY 7t B 37159 At4ot HESHHEA AE
JH72] AtshEEgo] dojut IHitekEo] ABAE I o= 13
AR 2 A AEs] E2FERt A 0l7] ol €A dTlsIE,
AEF 59 2% ASHERE Ak THLee 5 2019). FASEA
o] X2 =759 A% =P F45H 1t B
5L Aol ARSI 7ol ol 7419 AtskE
AAN 7= Ao F B 15FTHShahidi & Brown 1998).

B g ok

o

80
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g
e
2
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[
)
=
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Fig. 3. Peroxide value of perilla seed oil added with

SC-CO; extracts of sweet potato (SP) and watermelon (WM)
stored at 65°C for 24hr.

4. DPPH BIC|1H ANS

Gyt g Lk Aol ASEE Wt 71
59 A% F DPPH &) &75-S 43 Z3= Fig 49+
2t} DPPH assay= w4 Woll E2HF3 2t d-E& a4
o FAstego] Q= B4 vhgotH o
HEE o] 8T AR ARXFI5E SFch= WHoR §
Alst &g A ;o B9 At S-S SHot=d o8
=1 JohKim 5 2015). th&TL9] %7] DPPH 2] AHA
52 63.30%% L 24A|17t 7FGALSE & 45%2 FASHA A
SHATHp<0.05). A 1up 9 S=uF ZQIA o] AMSl et A 5
& H7HE9 27] DPPH &8 AA52 BF 76.43%=
RAET 13.13% 52 2AGS 7H= A2 YERT
S 7FGALSE & A 1 tul QA oA S R A 22 7L
0] AL 6827%F HASHF O tRTLET) 2327% T =2
2AGE 7= AR UET EF 2 A ol4kslek A 5
EE A7 71g4AIE ol s DPPH 2t AA -2 64%
2 AT R TR 19% B =2 AAS5E 7= Ao
2 UehTh Lee 520072 48549 d4lst A2d A=
oA DPPH 2tt]d AA-s0] Frhohs F8 Ul FAlsld
o5 TaH ABPIAEA 7|13t Ao R FAE} 213 x|
A ARStE fA2EE o] WAsHA HH ARPEREE
o] AskRA19] g E S JAlsH| Yol ARE7] wfio]
2h1l H 315kt Magsood 51(2014) Bt ALK 25
Z2&5F A AFAESHA| Q) aromatic ring, phenolic ringo]] 2] 3] AFs}
WA et HEo] 35713 ARelETt L sttt

5. p-anisidine7}
1A

FUTPOE L Ut QA A ASEE HL 5]

<

S 90

=

= 80 {a 1 b

3 l“““**zﬂ-; ol c

o 70 ‘?a“ B d
o S -
=) 2 L b et
£ . s 4
=

7

= 30 4

é —"— Control

£ 40 { M- 0.1% SC-SP

= —%-- 0.1% SC-WM

Z 30

0 3 6 12 24
Thermal oxidation time (hr)
Fig. 4. Antioxidant(DPPH) activity of perilla seed oil added

with SC-CO, extracts of sweet potato (SP) and watermelon
(WM) stored at 65°C for 24hr.
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29 A% F panisidine’t 2 ZH% A= Fig 59 2.
279 p-anisidine”H= 7hgAEStO] o8l FASHA S7Fst
L o2 ueiten zdAclislea2EE HITES)
2 oAE A0 Uehgc AT 2UA0 s
2FEE JA7HY AF 1.90 AnV, $8F Q) A ol 4tkaket

25 H7HE 24 AnVE YR tj279] 49 A
Dt ZAACNISRAZEE B/ATR 2799, 59 2
Aol A EE H7ET 22.18] S7HE 53.00 AnV
2 712aisto] ol pAnisidineZ7} 1S 3245 S7H8 A
AT = AR (E<0.05). p-anisidne”t= 22} AHY =11
alkenal 75 =43t Z O 2 (McClements 2000) £35], 2-alkenal
o|ut 24-alkadienal®] £9735t QAX=Z L&A lth(Doleschall
£ 2002, ARIHoE olgslolAE 4884 A 10
AnV oJ5K2 /o] ST Multari 5 2019). 2 A
279 A9 U4 £ YFE HolT You, olAT HL
ANghS At AT/gE 7T BE T Qltk(Gao
& Birch 2016). T3}, Hong 5(2019)2 §-%]9] Bx3}rof 9

B rmoox

=

& G, F2IPNA Arhete] B3 AF §5 F v
BEOR skl wyE 5 rky Busterh

6. Rkt x4

YT} L ok A IS4 REE W7t 5]
B9 A T AARAdS ST A= Table 13 2t
A HHAF 24 B A3} linolenic acid, linoleic acid, oleic acid,
palmitic acid, stearic acid 5&9] A|HfAto] SAEUL, Gu 5
(2019b)0] H 13t S7152] 8 A4 Bxot 5T A}
£ Uetideh. 7189 7H 8% A4 = oF 60%9]
linolenic acid, 2F 16%2] Oleic acid, 2F 13% linoleic acid= Y}

60 3
—{_— Control

50 4 M- 0.1% SC-SP
—¥- 0.1% SC-WM b

p-anisidine value

0 3 6 12 24
Thermal oxidation time (hr)

Fig. 5. p-Anisidine value of perilla seed oil added with
SC-CO, extracts of sweet potato (SP) and watermelon (WM)
stored at 65°C for 24hr.
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Aeteta 255 7S AlYstale BT 7HE4e & 3
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Table 1. Fatty acid composition of perilla seed oil added
with SC-CO, extracts of sweet potato (SP) and watermelon
(WM) stored at 65°C for 24hr

Fatty acid Thermal oxidation time (h)
composition Samples
(%) 0 24
o Control 5.69+0.00" 5.69+0.01
P aln(’ém )amd SP 0.1% 5.69+0.01 5.69+0.01
16:0.
WM 0.1% 5.69+0.00 5.70£0.01
o Control 2.4120.10 2.49+0.01
Ste?gc ‘;Cld SP 0.1% 2.42+0.08 2.50+0.00
18:0.
WM 0.1% 2.4120.10 2.50+0.00
o Control 16.000.00 16.000.00
Olféc a;”d SP 0.1% 16.02:£0.03 16.000.00
18:1
WM 0.1%  16.0320.03 16.0240.01
o Control 13.20£0.01 13.16£0.05
Lm‘(’?c )amd SP 0.1% 13.18+0.03 13.18+0.03
18:2
WM 0.1%  13.20£0.00 13.16:0.04
Control 60.0120.01 60.000.00
Linolenic ac
mo(zmc)a“d SP 0.1%  60.00+0.00 60.000.00
18:3
WM 0.1%  59.91%0.10 60.100.09

D All values are meantS.D. (n=10).
Different letters superscript within the same column that means are
significantly different (p<0.05) by Duncan’s test.
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